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AN AUTOMATED MICROPHONE SWITCH CONTROLLED BY A CTI 

COMBO 

Field of the Invention 

The present invention relates to telephone headsets and the like, and more 
particularly, to an apparatus for switching a headset microphone between a telephone and 
a second device. 

Background of the Invention 

5 Headsets provide a number of advantages for both telephone communication and 

operation of computer or recording devices. Consider a worker who works in an 
environment in which he and his co-workers work in open cubicles instead of closed 
offices. The worker finds it advantageous to use a headset when making telephone calls, 
since the headset reduces the interference from the background noise in the work place, 

10 and also frees the worker's hands to type on a workstation during the call. If the user uses 
voice control programs on the computer or voice recording devices, each time the worker 
switches between the telephone and another use, she must remove her headset. During 
hectic times of alternate telephone calls and computer or recording device use, switching 
between devices can cause error or greatly reduce efficiency. 

15 Broadly, it is the object of the present invention to provide an improved telephone 

headset arrangement. 

It is a further object of the present invention to provide an apparatus that allows 
the user to conveniently switch voice path between a telephone call and a personal 
computer (PC) or audio recording device without removing the user's headset. 
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These and other objects of the present invention will become apparent to those 
skilled in the art from the following detailed description of the invention and the 
accompanying drawings. 

Summary of the Invention 

5 The present invention is an apparatus for connecting a headset microphone 

alternately to a telephone line or to a second device, such as a PC or recording device. 
Preferably, the system uses a computer telephone integration (CTI) module. The 
apparatus includes a switching circuit with connectors to the device, telephone and 
headset. The switching circuit connects the telephone connector to the headset connector 

1 0 in response to an off-hook condition; the microphone is automatically connected when the 
telephone is answered. Alternatively, the voice path connector can connect to the 
telephone upon sensing a voltage greater than a predetermined threshold on the telephone 
line; the microphone switches to the telephone in response to a ring. When the voltage 
sensed returns to a value less than the predetermined threshold value (when the telephone 

15 goes on-hook), the switching circuit reconnects the microphone to the alternative device. 

Brief Description of the Drawing s 

Figure 1 is a block diagram of a headset switching apparatus according to the 
present invention. 

Figure 2 is a flow chart of the steps of the present invention. 
20 Figure 3 is a diagram of a circuit used to implement the present invention. 

Figure 4 is a diagram of components used in the present invention. 
Figure 5 is a block diagram showing the function of components of Figure 4. 
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Detailed Description of the Preferred Embodiments 

The present invention is an apparatus that connects a headset microphone to either 
a telephone line or a second device, such as a personal computer or a recording device. 
The user wears a single headset for both uses. The user switches from the alternative 
5 device to the telephone by causing the telephone to go off hook. Alternatively, a 
telephone ring signal can cause the module to switch to the telephone microphone. The 
present invention senses the voltage on the telephone input and switches the headset to 
the telephone connection from the alternative device connection. When the telephone 
goes back on hook, the apparatus of the present invention reconnects the headset to the 
1 0 alternative device. 

FIG. 1 is a block diagram of a headset 110 whose microphone is connected to a 
switching apparatus 100 via connector 106, in accordance with the present invention. 
Switching apparatus 100 includes a connector 104 for an alternative device 112 and a 
connector 108 that connects to a telephone line 115 which is also connected to telephone 

15 114. Connector 106 is switched from connector 104 to connector 108 when voltage- 
sensing switch 102 detects a voltage greater than a predetermined threshold voltage 
across the telephone connector 108. This voltage difference is generated when telephone 
114 goes off hook. When telephone 114 goes back on hook, voltage-sensing switch 102 
detects the change in voltage on connector 108 and reconnects connector 106 to 

20 connector 104. 

FIG. 2 shows steps of a method 200 in accordance with the present invention. 
The method begins with a step 210. At step 210, voltage from telephone 114 is 
monitored. If the voltage from telephone 1 14 is greater than a predetermined threshold, 
the microphone of headset 1 10 is connected to the telephone, at a step 212. This routes 
25 the headset's talk path to the telephone. The method then proceeds to step 210, and 
continues to monitor the voltage. When the voltage drops below the threshold, headset 
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1 10 is connected to alternative device 1 12, at a step 214. The method then proceeds to 
step 210, and continues to monitor the voltage. 

While the present invention has been described in terms of a separate module, it 
will be apparent to those skilled in the art that an off-hook switching circuit can be 
5 provided in the present invention which performs the operation of taking the telephone 
off-hook in response to depressing a button or throwing a switch. Similarly, the present 
invention may be included in computer systems as part of a telephony board. 

An implementation of the invention is shown in FIG. 3. The device shown in 
FIG. 3 comprises three diodes, three op-amps, 8 resistors, a capacitor, a varistor, a relay, 
10 and a transistor. 

Diode Dl and op-amp Al combine to form a super diode in a peak rectifier circuit. 
The super diode combines with capacitor CI and resistor R2 to serve as a precision peak- 
hold rectifier. If input (line voltage) is greater than the output of the op-amp Al , diode 
Dl will be ON and will close the negative feedback loop through a buffer op-amp A2 and 
15 resistor Rl . The output voltage of op-amp Al then will follow the input and supply the 
current to charge the holding capacitor CI . Beyond the positive peak of the input voltage, 
op-amp Al will see a negative input. This causes the output to be negative and turns off 
diode Dl. 

Op-amp A2 serves as a buffer with high input impedance and low bias current. 
20 This allows the discharge-time/holding-time to be controlled precisely by resistor R2. 
Note that additional diode D2 is in the circuit to act as a caching diode to prevent negative 
saturation and delay of op-amp Al . 

Third op-amp A3 with its associated components serves as a simple positive 
feedback comparator with hysteresis. The inverting input voltage is set at a desired 
25 threshold value. Note that varistor VI allows the user to vary switch level according to 
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his or her unique equipment. The rest of the circuit at the output of op- amp A3 is used 
to drive relay Kl . 

A system 400 uses a computer telephone integration (CTI) headset module 402, 
as shown in FIGURE 4. In FIG. 4, a switch 403 is external to the CTI module. The 
5 control signals from the CTI module 402 and the wireless base module 410 are used by 
the switch module 403 to switch the audio path. The audio path headset microphone 406 
is switched between a phone 412 attached to the CTI and the external device (in this 
example, computer 408). 

In the embodiment shown in FIGURE 5, the CTI module includes a switch 403, 
10 a processor 405, and three RJ-1 1 ports, audio ports 407 and 411, and a control port 409. 
Two control signals, illustrated by arrows 420 and 422, connect the base unit and control 
port 409. The CTI provides a signal (depicted by arrow 422) to communicate that the 
phone is off-hook (or, alternatively, ringing). The headset base 410 provides another 
signal (depicted by arrow 420) to indicate that the base is active. When both of these 
1 5 signals are false, a switch in the module routes the microphone's talk path to the computer 
408 (or, alternatively, to another external output). Otherwise, the output is routed to the 
telephone via audio port 411. 

In a wireless system, signals between the components can be by infrared or radio 
signal. (The dashed line between headset 404 and base unit schematically illustrates a 
20 wireless connection.) As will be apparent to those skilled in the art, a system in 
accordance with the present invention can be implemented by a combination of wireless 
signals and wires. For example, signals between the headset and base unit and between 
the base unit and module can be wireless, while signals between a plug-in module and PC 
travel by wire. 

25 The CTI can optionally include speech recognition. In one embodiment, a voice 

command recognized by the speech recognition function switches from the telephone call 
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to the PC. The voice command automatically mutes the telephone call and switches to 
the computer. When the computer function is finished, the user uses a second voice 
command that automatically releases the mute and switches the talk path back to the 
telephone microphone. The voice recognition switching function uses voice recognition 
5 software in base unit 410 to switch the talk path from the telephone to computer 408. 
Computer 408 also includes voice recognition software. 

The invention can be used in conjunction with the system described in co-pending 
application serial no. 08/747,468, "Apparatus and Method for Automatically Switching 
a Headset Between a Telephone and a Second Audio Source" by Iglehart et aL, which is 

10 incorporated herein by reference. That application describes switching the speaker (audio) 
portion of the headset. Used in combination with the invention described herein, a user 
can switch either or both of the speaker and microphone functions between telephone 
headset functions and auxiliary devices such as computers, speakers, and recording 
devices. The invention is applicable to other embodiments than a headset and telephone. 

15 For example, a microphone in a speaker phone could be used alternately to communicate 
with a computer and a telephone. In a car, a cordless telephone and alternative device 
could alternately use the same microphone. Various other modifications to the present 
invention will become apparent to those skilled in the art from the foregoing description 
and accompanying drawings. Accordingly, the present invention is to be limited solely by 

20 the scope of the following claims. 



